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(54) Shoe sole with cushioning element capable of ensuring forced air circulation In the inner 
section of the shoe 

(57) This patent application concerns a moulded is fitted and which is connected to the exterior by means 
plastic sole with pliable pumping cushion which, as the of one or more breather holes, 
person wearing the same walks, forces air into the shoe 
and through an evacuation chamber with which the sole 
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Description 

This patent application concerns a moulded plastic 
sole which is provided on its upper surface with a pliable 
cushion which also ensures forced ventilation of the 
inner section of the shoe as a result of the alternating 
pressure of the user's foot on the same as he or she 
walks. 

The sole in question is designed to ensure forced 
circulation of air in a closed shoe so that the foot can 
transpire properly. 

It is common knowledge that in conventional closed 
shoes with plastic sole the foot does not transpire prop- 
erly with the risk of skin irritation and peeling; this 
becomes even more of a problem for those who tend to 
sweat heavily. 

As a matter of fact this problem has already been 
faced with techniques which are undoubtedly more 
sophisticated and costly, the most common of which 
require radical modification to the structure of the rubber 
sole itself. 

The soles which to date ventilate the foot generally 
have a hollow at the front of the sole designed to house 
a conforming insert which pumps air as well as a cham- 
ber through which the air drawn into the shoe is evacu- 
ated, generally on the heel; it being provided that these 
two hollows intercommunicate by means of a series of 
longitudinal air passages in the sole at approximately 
the level of the shank. 

The air drawn into the shoe by the opposing pump- 
ing insert is then conveyed into the longitudinal air ducts 
and from these flows into the chamber positioned on the 
heel from which it is evacuated to the exterior of the 
shoe through one or more breather holes opening on 
the sides of the heel. 

As far as the pumping element is concerned, it 
should be noted that to date on the most commonly 
used models the same is realised in rather soft materi- 
als and is fitted with a closely fitted series of pliable hol- 
low fingers each of which is provided with a respective 
hole through which air is drawn into the inner section of 
the shoe. 

The energetic pressure placed on these fingers by 
the sole of the foot due to the impact of the shoe on the 
treading surface compresses the same thereby forcing 
the air out into the longitudinal air passages which in 
turn convey the air to the evacuation chamber. 

It is evident that each finger of the above pumping 
insert elastically resumes its shape as soon as the foot 
lifts from the ground; obviously this expansion again 
forces air into each hollow finger which is again forced 
out as described above when the shoe is again pressed 
against the treading surface. 

The sole according to the invention is a valid alter- 
native to this tried and tested technique in that it pro- 
vides the same practical result with a less sophisticated 
and consequently less costly structure which is easier 
to produce. 



In particular the item according to the invention 
supercedes the prior manufacturing principle requiring 
two separate hollows (at the front to house the pumping 
insert and at the back for the evacuation of air) joined 
5 and connected by one or more straight longitudinal air 
passages between the same. 

In order to implement the inventive solution a single 
long cavity is provided on the upper surface of a plastic 
moulded sole; this cavity extends from the middle of the 
10 front section to the heel including the shank area with- 
out any gaps. 

For most of its length from the front end, said cavity 
houses an innovative conforming pumping insert; while 
the rear section of the cavity, namely that on the heel, 
is acts as evacuation chamber. 

For this reason the rear section of the cavity in 
question is connected to the exterior by one or more 
breather holes realised in the preferred embodiment on 
the front vertical edge of the heel. 
20 In this regard, the innovative pumping insert con- 
sists of a pliable and elastic plastic cushion provided in 
the interior with a series of rectilinear ducts each of 
which communicates with the exterior by means of a 
series of holes realised on the upper surface of the 
25 cushion. 

As mentioned previously, said cushion is housed in 
the long section of the above cavity which covers the 
front area of the sole and shank; it being provided in 
particular that the inner ducts are positioned parallel to 
30 the longitudinal axis of the sole. 

Moreover, the cushion is shaped and dimensioned 
to fit perfectly with a slight pressure into the section of 
the cavity in question; this perfect fit prevents unwanted 
sliding of the cushion in the respective housing and con- 
35 sequently ensures absolute stability in the sole accord- 
ing to the invention. 

The ducts provided in the cushion in question pro- 
duce a pumping action which in the conventional mod- 
els was produced by the yielding fingers. 
40 When the cushion housed in the sole according to 
the invention is pressed by the weight of the foot, the air 
in the inner ducts is forced out and when the sole is 
lifted from the treading surface the inner ducts sponta- 
neously resume their original shape and are again filled 
45 with air through the series of holes provided therefor. 

In this regard it should be noted that the air in the 
inner ducts of the pumping insert in question can 
escape only through the rear section of the cavity, which 
is the only cavity not occupied by the cushion. 
so For the remaining perimeter in fact of the pumping 
insert the ends of the ducts are "sealed" by the vertical 
walls of the housing which prevents air from escaping 
and consequent loss of pressure. 

This means that the air expelled from the cushion, 
55 thanks also to the longitudinal positioning of its inner 
ducts, can only be forced into the evacuation chamber 
provided on the heel of the sole according to the inven- 
tion. 
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In this sense it is obvious that the longitudinal ducts 
of the pumping cushion fitted on the sole according to 
the invention replace, in terms of positioning and func- 
tion, the rectilinear ducts which in conventional soles 
link the front housing section and the rear air evacuation 
chamber. 

It should also be noted that the pumping cushion 
used in the sole according to the invention ensures an 
undoubtedly more efficient and regular air flow with 
respect to that produced by the pumping inserts of the 
previous type, namely those using the conventional fin- 
gers positioned side by side; the reason for this is that 
the rectilinear ducts used have no dividing or deviating 
sections which would certainly result in a loss of load 
capable of preventing the free circulation of air. 

For major clarity the description according to the 
invention continues with reference to the enclosed 
drawings which are intended for purposes of illustration 
and not in a limiting sense whereby: 

• figure 1 is a top view of the sole according to the 
invention; 

• figure 2 is a cross-section of figure 1 on plane ll-ll; 

• figure 3 is a cross-section of figure 1 on plane Ill-Ill. 

With reference to the enclosed figures, the sole 
according to the invention (1) is moulded in plastic 
material and provided with a long cavity on its upper 
surface which extends continuously from the front sec- 
tion to the heel; the first long section (2a) of said cavity - 
namely that on the front section and on the shank - is 
designed to house a special conforming pumping insert 
(3). 

The rear section (2b) of the same cavity - namely 
that positioned approximately on the heel area - 
remains empty and is the air evacuation chamber which 
communicates with the exterior thanks to a small 
breather hole (4) under the sole (1) on the front vertical 
wall of the heel. 

It should be noted that a unidirectional valve to pre- 
vent air, dust or water from the exterior from entering in 
the evacuation chamber (2b) could be fitted on said 
breather hole (4). 

Regarding the pumping insert (3), the same con- 
sists of a pliable elastic plastic cushion provided inter- 
nally with a series of rectilinear ducts (3a) positioned 
parallel to the longitudinal axis of the sole (1); the upper 
surface of the cushion (3) being provided with a series 
of holes (3b) designed to link the above inner ducts (3a) 
to the exterior. 

As mentioned above, the particular positioning of 
the ducts (3a) of the pumping insert (3), parallel to the 
longitudinal axis of the sole (1) ensures that every time 
the pumping insert (3) is pressed - the air in the same 
flows directly into the empty rear section (2b) of the 
above cavity, namely the section which acts as the evac- 
uation chamber. 

It should be mentioned that shoes fitted with the 



sole according to the invention must be provided inter- 
nally with a hygienic inner sole having numerous 
through holes preferably coinciding with the position of 
the holes (3b) which allow air to enter the pumping 
insert (3). 

This feature is designed to prevent the inner sole 
from sealing the upper surface of the underlying pump- 
ing insert (3) thereby preventing the air in the shoe sec- 
tion from being drawn into the same. 
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A shoe sole moulded in plastic characterised by a 
cavity occupying most of the length of the upper 
surface and consisting of two consecutive sections, 
the first front section (2a) of which is designed to 
house a pumping cushion (3) and the second back 
section (2b) being designed to communicate with 
the exterior thanks to one or more breather holes 
(4) opening on the external walls of the sole; it 
being provided that the pumping insert (3) realised 
in elastic pliable material features an internal series 
of rectilinear ducts (3a) parallel to the longitudinal 
axis of the sole (1) communicating with the exterior 
thanks to a series of holes (3b) on the upper sur- 
face of the pumping insert (3). 

A shoe sole moulded in plastic according to claim 1 
characterised in that the above breather holes (4) 
are fitted with respective unidirectional valves. 
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